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ABSTRACT 

obtain a zoom lens which has a large zoom ratio and is 
and low in cost, by causing an optical system having four 



PURPOSE: To 
super-compact 

groups of lenses to satisfy prescribed conditions 



CONSTITUTION: The zoom lens of this invention is provided with the 1st lens 
group which is successively composed of a negative, positive, and positive 
lenses from the object side and has a positive focal distance as a whole 
and the 2nd group which is composed of a negative, negative, and positive 
lenses, has a negative focal distance as a whole, and is movable and 
conducts variable power at the time of variable power. The zoom lens is 
also provided with the 3rd group which is composed of 1-3 lenses, has a 
positive focal distance as a whole, is always fixed, and produces an afocal 
state and contains an aspheric surface on the emissive side and the 4th 
group which is composed of a negative, positive, and positive or positive, 
positive, and negative lenses arranged at a little wider aerial intervals, 
has^ a positive focal distance as a whole, eliminates variation of focusing 
position produced at the time of variable power, and is movable for 
focusing. The lenses of the groups are caused to satify the conditions of 
inequality I, The fT and fAT of the inequality are the resultant focal 
distance of the whole system at the telescoping end and resultant focal 
distance of the lenses of the 1st - 3rd groups at the telescoping end, 
respectively. 
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ds =3.8000 n 3 = 1.6 0 3 1 1 = 6 0.7 0 

r« = 4 2.2 2 9 3 

de =D, 
Tt = 3 6.4 6 5 5 

dt = 1.000 0 n * = 1.83 4 00 f« = 3 7.1 6 
r« = 1 2.5 5 9 3 

d. = 4.3 0 0 0 
r 8 =-1 5.260 4 

d. - 1.000 0 n, = 1.6 9 3 50 * 5 = 5 3.2 3 
ri© = 2 0.9 5 28 

dio = 2.7000 no = 1.8 4 6 6 6 f B =2 3.7 8 
rn =-96.793 3 



d u =D a 
r.« « ( «J> ) 

du = 4.00 00 
r is = 1 8.1 7 1 6 

d„ = 4.4 000 nt = 1.6 96 80 * T = 5 5.5 2 
rn = 1 2 6.5 1 8 3 ( #3*® ) 

du = 1.2 5 0 0 
rn =-2 35.3 57 5 

di, = 1.0000 n . = 1.8 05 1 8 "a =2 5.4 3 
ru = 7 5.49 23 

dis =Da 
ri? = 293.77 2 7 

dit = 3.20 0 0 n» = 1.7 7 250 v$ =4 9.6 6 
ria =-3 1.7 027 

dia = 0.1 5 00 
r« - 22.029 1 

d„ =6.9 0 00 n,o= 1.5 6 87 3 ^,0 =6 3.16 
r» = -16.1350 

d» = 1.0000 n. 1= 1.805 18 f ,,=25.43 
tti = -3 0 5.8 5 7 6 



du = D 4 



r« =00 



dn - 5.55 0 0 n,t = 1.5 1 6 3 3 v„ =6 4.15 



Tti =00 



f 


D, 


D t 


0, 


D 4 


9 


1.6 0 0 


3 0.9 6 6 


9.8 17 


4.0 9 1 


3 1.5 


1 6.1 0 5 


1 6.4 6 1 


8.0 5 1 


5.8 5 6 


54 


2 6.5 6 6 


6.0 0 0 


10.9 0 7 


3.0 0 0 



B = 0 , E = 0.32 548 x 1 0" 4 

F=-0.5 1 7 28 x i 0 -\ G= 0.97 062 Xi 0 -» 

H = - 0.4 6200 xi 0~" 

f ^f AT = 0.1 2 56 % (e 2W~e 2T ) 1 = 



3 2W 



0.6 8 9 5 



f T =10 4 8 4 , n 4Tl = 1.7 7 2 5 0 
n 4T2 " 1.5 6 8 7 3 , v 4Tl = 4 9.6 6 
"4T2 = 6 3.16 , y = l 1.6 4 5 5 
IJx ^f w * fT = 0-2 6 5 8 x 1 0 -» 



% 2 4.0°- 4.2° 

r ( = 1 1 0,7 2 1 3 

<ii = 1.2 0 00 n, = 1.784 7 2 y t =25.68 
r 2 =4 2.84 7 1 

di = 0.8 0 0 0 
Ti = 5 3.8 32 4 

d 3 = 6.2 0 00 nt = 1.6 03 1 1 *i = 6 0.7 0 
r» =-7 1.687 9 
d« = 1 



r 5 = 2 4.04 1 7 

ds = 4.050 0 n 3 = 1.6 0 3 1 1 *3 =6 0.7 0 
re = 4 1.76 58 

de =Di 
rt - 3 6.82 9 3 

d, = 1.0000 n* = 1.83 4 0 0 f 4 =37.16 
r« =1 2.3 9 3 3 

d« = 4.30 0 0 
r» =-1 4.786 2 

d e = 1.00 0 0 ns = 1.6 9 3 50 f 5 =5 3.2 3 
r.o = 2 1.02 7 2 



d.o = 2.7 00 0 
r.i =-9 7.7 7 4 1 

dn =D, 
rw = 3 7.99 5 3 

d« = 1.3 000 
ru = 2 7.783 3 

du =4.6 0 00 
r»4 = «(«!> ) 

d, 4 = 3.00 0 0 
r, 9 = 1 8.2 2 96 

di 8 = 5.1 00 0 
rw = 4 1 8.6 3 6 9 ( ) 

die = 1.2 0 0 0 



WfflBg 63-29718 (9) 

no = 1.8 4 6 6 6 v t = 2 3.7 8 



nt = 1.4 9 2 1 6 ^ =5 7.5 0 



n v = 1.6 9 6 8 0 v a = 5 5.5 2 



tti = - 1 9 0.60 3 5 

1.0000 

d.T =1 

ru = 1 07.8 2 3 1 

dn =Di 
T19 =-4 0 1.8 1 1 4 

di. = 3.1 0 00 
r» = - 2 9.7 7 7 0 



n» = 1.8 0518 * 9 = 2 5.4 3 



nto = 1.7 7 2 5 0 v , 0 = 4 9.6 6 



dto =0.15 00 
rn = 2 0.1 36 6 

d*, = 6.9 00 0 nn = 1.5 6 8 73 =6 3.16 

Pa =-1 5.58 00 

da = 1.0000 nn=i.605IQ v, a =25.43 
r« = - 6 3 2.9 44 8 

dj 3 = D* 

r w =00 

d« = 5.5 50 0 nu =1.5 16 33 =6 4.1-5 

r« =00 

* Di D2 Da D 4 

9 1.6 0 0 2 4.9 2 8 9.9 3 0 4-1 7 5 
3 1.5 1 5.5 3 3 1 0.9 9 5 8.1 4 2 5.9 6 3 
5 4 2 5.5 2 8 1.0 0 0 1 1.1 0 6 3.0 0 0 

B = 0 , E= 0.3 50 82 x 1 o-< 

F = - 0.1 2 9 3 4 X 1 o~« % G = 0.1 8 8 4 2 x 1 o- 8 

H = -0.7 7 2 99 X 1 o-' 1 

f ^ AT = 0.l 5 80 , (e2W - C2T) / e2W = 0.6 55 5 



= 10 9 0 1 * n «Tl = 1-77 250 
n AT2 = 1.5 6 8 7 3 , v 4Tl = 4 9.6 6 
"4T2 =6 3.16 % y= 1 0.93 6 5 
^f ff » f T = 0.2813Xio-> 



f»9-54, ^.2^^1.6 > 2 4.0°- 4.2° 

ri =81.1943 

d. = 1.2 0 0 0 m = 1.8 4 6 6 6 = 23.78 

rt =4 1.34 9 6 

dj = 1.0000 
r 3 = 5 4.2 5 60 

da = 6.00 0 0 m = 1.603 1 1 v 2 = 6 0.7 0 
r 4 =-7 3.0 83 1 

d4 = 0.1 500 
r» = 2 3.22 1 5 

ds = 3.6 00 0 nj = 1.603 1 1 ",=6 0.7 0 
r» = 3 6.7 6 7 8 

de =Di 
rr = 4 0.1 769 



di = 1.0 0 0 0 n 4 = 1.8 3 4 0 0 v 4 = $ 7.1 6 
r 8 = 1 2.9 5 2 2 

di = 4.6 00 0 
r» = - 1 5.4 899 

d, = 1.0 0 0 0 n 5 = 1.6 9 3 5 0 * a =5 3.2 3 
rio = 2 3.56 0 2 

dio = 2.7 00 0 na = 1.8466 6 v e * 2 3.7 8 
r u =-1 1 6.1 034 

du =Dt 
fit =°° ( m i> ) 

du = 1.5 00 0 
r tJ = 20.4 6 29 ( #J*S5 ) 

du = 3.6000 D f = 1.5 17 28 ^,=$9.5 6 
r )4 = 2 7 9.8 3 2 4 

dw =Di 
ris = 2 9.6 7 5 7 

d.s = 4.5 0 00 n 4 = 1.6 9 680 =5 5.5 2 

ri« =-4 5.8 1 08 

die = 0.1 5 00 
rit - 2 1.76 3 3 



ftms 63-2971 8 (10) 

d,7 = 5.70 00 n« = 1.5 68 7 3 f 9 = 6 3.1 6 
ri» = -1 8.509 3 

die = 1.00 0 0 n t0 = 1.8 4 6 6 6 v l0 =23.78 
r,» = 6 2.60 2 5 

d ( » =D 4 
rw =« 

d» = 5.5 5 0 0 nn = 1.5 1 6 3 3 * „ = 6 4.1 5 

* D » D, D» D* 

9 1.4 0 0 3 0.0 7 1 1 8.2 7 0 3.9 9 7 

3 1.5 1 5.5 6 6 1 5.9 0 5 1 6.4 3 6 5.8 3 2 

5 4 2 5.4 7 1 6.0 0 0 1 9.2 6 8 3.0 0 0 

B = 0 % E = - 0.2 9 5 4 0 x 1 0- 4 

F=0.22548 XH-\ G = - 0.3 5008X1 o~ a 

H= 0.1 4 4 5 4 X l 0" 10 



</f—T7^ = 1.07 2 0 , n 4X1 = 1.6 96 8 0 
n 4T2 = 1.5 6 87 3 * v 4T1 =5 5.5 2 



"4T2 = 6 3.1 6 , y = 1 0.6 1 9 8 



Xtttil 8 

f=9-54, ^2*^1.6 * "= 2 4.0°- 4.2* 
ri = 1 1 3.4 9 4 7 

di = 1.2 0 0 0 ni = 1.7 8 4 7 2 = 2 5.6 8 

rt = 4 2.858 1 

dt = 0.5 00 0 
rj = 4 9.2 6 08 

d 3 = 6.2 00 0 ni = 1.6 03 1 1 *, = 6 0.7 0 
r* =-81.1903 

d 4 = 0.2 5 0 0 
rs = 2 4.9 3 78 

ds = 4.050 0 113= 1.6 03 1 1 "a =6 0.7 0 
re = 4 8.4 6 7 7 

de = Di 
r? = 3 2.0 1 5 3 

d» = 1.000 0 iw = 1.8 3 40 0 f« =37.17 
r 8 =11.6817 



da = 4.6 0 00 
re =-1 4.4 4 5 9 

d«= 1.0 0 00 n 9 = 1.6 9 3 5 0 v 9 = 5 3.2 3 
r l0 = 1 8.9 9 76 

d, 0 =2.7 00 0 ne = 1.84 6 66 v 8 =2 3.7 8 
ru = - 1 3 0.4 5 9 0 

dn = D 2 
fit =»(&]> ) 

d.t = 1.0 00 0 
ru = 3 0.20 6 7 

d„ = 1.3 00 0 n7 = 1.6 989 5 v t = 3 o.l 2 
ru = 1 8.4 7 1 6 

d,4 = 1.50 0 0 
ru =16.4313 ( #3*®) 

die = 5.000 0 n 9 = 1.696 80 v e =5 5.5 2 
rw = 3 09.69 8 7 

di8 = Di 
tit =-7 0.3 1 5 5 

d,r = 2.7 000 n e = 1.7 725 0 f» = 4 9.6 6 
r.e =-27.3 03 6 



f 

9 

3 1.5 
54 



di« ~ 0.1 5 0 0 
r« = 1 9.6 5 6 5 

d.. = 7.300 0 R|0 « 1.5 68 7 3 »» = 6 3.1 6 
r« =-1 4.1 l l 8 

d»o = 1.00 0 0 n „ = 1.8 05 1 8 * n = 2 5.4 3 
rsi =-l 4 8.9 6 1 7 
d*, - D« 

r« =oo 

dtz = 5.5 5 00 n., =U 1 633 v tt =6 4.15 

D ' D a D 3 D* 

1 6 0 0 2 9.8 5 2 1 2.6 2 0 3.9 3 3 

1 5.088 1 6.364 1 0.66 4 5.8 8 8 

2 4.4 5 2 7.0 0 0 1 3.5 5 3 3.0 0 0 
r.3 O # # Btttfc 
B = 0 , E = - 0.2 5 3 1 7 X i 0" 4 
F=0.14214X10^\ G = -0.644 3 6 X l0-« 
H- 0.8 4177X1 0" 12 

\ T = 0.2382 , ^W-- 2T ), 2w=06065 

t (✓> & „ x # * W « , S3»o 

Sift**. t©§li6fR|©f = 
5 1 ©«Rgtt, 3 0. 

Slvyxot^flojs ( rij) 

CO*»f!Of = 8.5,2 9.7 5 



feftfii© ®(r„) K 
8. 5 , 2 9. 7 5 , 

» 1 4 ■ , * 1 S 

WSttS 1 6BK 
^Ififll 3 tt , £ 
ftOi/yXi I) J 

* o n m m n $ 3 
» b t ^ & „ 

• 5 1 ©JR^tt S 

a a js r a §g « £ 

' * t 1 #©& u 

t ©*ffi#i© f = 

2 1 EI . IS 2 2 0 
•&«^©lRlltt^ 

xmm s tts 5 1 



H©iat>T£3ffjJS2;|*©j£f 
^©SftrjliHfl;!.! 2 

. X # SR ffi HU £ 3 S* © 2 # § 
«J©iS(r„) fcKttfeifCH*. 
» . 3 1.S , S 4 0«m, S 
. m 2 JBK, SS«T2rE8 
2 4 0|C*LT<fe4 o 
a©fc J> -C3T 3 ffliiEuyXi 



63-2971 8 (11) 

n 4T j = 1.5 68 7 3 , * 4T1 =4 9.6 6 
"4X2 = 6 3.16 , y= 9.4 5 20 



Ux ^ V* T = 0l 03 6 XI0 " 



£ U n , r« , - Wt w i' X # B © ttt $ ^ & , di 
. <U . •• tt <fr w y x © ^ * j; # ^ ^ x ^ H % m 
. n*. -ttfcv ^x©ffliff „, , „, , ... ttfcu- 
^ 7 * -< finr & 1> B 

«®tt|g38f©1b#«©jEv f.XOfcfllffi (r M )fC 
StfT**,, XF|l7^^- Te4j to** 
«© f = 9 , 3t.S , S4© i &lRStt||90 > | glo 
■ . ft 1 1 XSit^-CfiEJBIfC^^L/t^ 

*««l2»±»2ElfC^^wxX« fi J E -c^3 S3 j S 
IftOiE^XI)*), u, X*£*Ht 1 0 # 

x«!«Mtt je v v x© a«)i( r „) K»t e> n-c ^ 

* o t©«»W©f = 9 , 3 1. 5 . 5 4©IR£tt 
ft 2 5 B, S26B, «2 70d, aa«tiSE 

I^X.A^Xosfti.^^^^j 2tt 

a^tftt^i, t©5S»fl|©f = 9 . 3 1.5 , 
5 4 0«ittS29a,«3 O^ft 3 I IK, g 

IttS3Boii/:/xoft«:« offi ^ R ^ fc 
ftT ^*' t © * Mi fll © f = 9 . 3 1. 5 . 54© 

4*£ttgi33ia,jS34ig iff[ 3 5B , fCx aajg 

S»fl8ttS38#|^xtj l/y xo2« 



SEtt* 3SOIuyxoft fftosj(r|])fcK(t 
-C**. t f = 9 , n , 5 § S40JR 

C « M o J»* : 

L T 3T 4 » < 9w-uyx)Kax-<x*_ # _ 
1 SftO^Xi^Ht^j, o ~ 1 2* 

^ 7 * - * * x ^ ^ T ^ ^ ^ c ^ ^ ^ ^ ^ 
T i o 

sis©ffi#*gftB 

**W)8 ©WEEK S 9 H^ngr i 2 EH***, 



ftfSJBS 63-2971 8 (12) 

£l 3 0^1^ 1 6 B tt ft 

*i 7 sin mm z o la n st js faj 
*2 iB»ig 2 4 b u it * *i 

&2 5 0^182 8 0 H * ;» fl| 
8 2 2 lansiJSfy 

* 3 3 3 6 0tt5l«lW 

8 © ix £ aa u a r h h 0 

to H a * v f'«**¥liMI«#a 



1 

2 ©<RMi»jB0 

3 ® JR £ ffi £ a 

4 © jr a m ma 

5 ©IR£ fflfilia 

6 ©JR£ 

7 OiR^ffli©(3 





* d 6 d8 
d 2 d vL\L/ 7 / d 9 to*****! d « 



mem 



d 2l d22 




-. d * <,s U d 7 




d 22 



#23 




?5JSJB3 63-29718 (14) 




# ffi « a 



# £ g 

24.0* 



9 0 

ft JR 21 



3 & m 

17.3' 



-0.1 



05 00 05 -05 00 05 -50 00 50 - 005 00 00 5 



01 



* ar £ 

F/127 



1S10 



* A C 2g £ « 3 
7.2* 

as -4 



05 00 05 -05 00 0-5 -50- 00-To -0 05 00 00 5 



3 « ii 

51' 



01 



01 



JMfllB 63-2971 8 (15) 



« Bff <z a 
FA65 



« 11 0 

# A & & . 3E A tt g 



A.2 



F 



r 



05 ao 05 -05 00 OS -SO 00 50 - 005 00 00 5 



AS 
Am--! 



4.r 



C — -ill 




-01 



3 0' 



-05 00 05 -OS 00 05 -50 00 50 - 0-05 00 00 5 



01 



■ tt ft * A tt £ 

1 51.24 252 



H 13® 

£ A (K S 



H 



OS 00 05 -05 00 05 -50 00 50 - 005 00 00 5 




014 0 

*.wc2 # & a * inns 

, F/i.27 7 6' 



4S 



ml.; 6 * 



-05 00 05 -05 00 05 -5.0 00 50 -i 



5.A* 



-01 



01 



005 00 005 



m\sm 

* W K £ # ,6 tf £ 



4S- 



4m • 



»BMS 63-29718 (16) 



-0.1 



-OS oo as -as ao as -So ao so ^osaooos 



3.r 



ai 



# j£ # g 



NA00155 



as 



4,5' 



. sacs te^ofetzu 



45' 



3-f 



-ai 



-as ao os -as oo as -so ob — so 



-005 00 005 



01 



£170 

* * *„* 25.2' * * * ^ » 



as— 



-ai 



162 



o? 



■as ao as -as oo as -so ao so - oos oo ab s 

m\&® 

* m « : a * .* * a, ft . s a « « - 3 a 



f/1.27 75 



7-6* 



-0.1 



as oo as -as ao as -so ao so -oos ao oos 



5A 



01 



* » * £ * J& £ £ 

, F /U6 4.5" 



I 

t 

1 

i 



3E ft C IS 

45* 



c , 



I 

-9 



"05 00 05 -OS 00 05 - SO 00 "SO ^"5^ 



?JWB363-2y718 (17) 



■'CI 



•ai 



01 



005 



* it * ft * A © 

NAO0155 



dm-* 



I 



c— ■ 



J — F 
9 



-01 



as oo as -as ao as -5.0 ao so -dosoooos 



31 



01 



£21 ■ 

* ^ 5 s settM 

24.0* 



4S 





.„ 24.0* 


fH 




9" 




01 



173' 



0.1 



-as ao os -65^0-as .50^ H)5rao ^ 

* " ? * tt*o&«S 

-1 /••« . . 72 f 72 . 



N 



gH 



-ai 



01 



■05 00 as - 05 oo as -Bnforso .ooT^abs 



■ftfSJOg 63-2971 8 (18) 



* S B S # A K & 



tt /t «r 



c iii 



-0.1 



■os o.o 05 -os oo as -so oo so -o bs do ao s 



01 



% 240 



42 



hp 



Ml 

c-' 



4.2' 



3 -r *Z H 



3-0' 



-ai 



as ao os -as o.o as -so oo 5.0 - das ao ao s 



01 



* 0 V £ 



* * * *4 0* 2 fi C 21 



240* 



17.3 - 



-01 



ai 



as 00 as -os 00 05 .50^50 -aos^Faas 



y 



45 — 



7.2 



7.2 



-ai 



0.1 



os ao as -0.5 ao as -so 00 5.0 • 



aos ao aos 



■fffSJBg 63-2971 8 (19) 



iSS- 



4.2 



12' 



f-F 

Hl-g 



as oo as -as do "as -sTooTo - 



-01 



005 00 005 



01 



m m & & # .s # g 



NAO0158 



as 

Am— ; 



42' 



# £ C £ 

9- 
c 



-05 oo os -as oo as -rt~5b -doT^aos 



t U £ 

3XT 



-01 



01 



029 0 

# <r © m a? * 



AS 

Am — 



9-ir-c 



24.0* 



-ai 



17.3 



ai 



™ oo as ^-os -smio-so -ao^b-aos 

mzom 



AS- 

Am — I 



7.2 



-0.1 



-05 00 05 - 05 00 05 - 50 00 SO 



•005 00 005 



5.1* 



01 



ftlSJBS 63-29718 (20) 



*f5<*S # .* £ 



I 



AS* 



am 



42' 



42' 



-05 00 0.5 -& 00 05 -5tf 



t Q & 

if* 



-01 



0-0 50 -005 00 005 



01 



NAQ0158 



42- 



» •* « A 



30" 



-01 



-05 00 05 -OS 00 05 -50 00 50 -O 0S OO 0* 5 



01 



■ « » # £ £ 3gfflfc£ 



Am 



240' 



* £ 



173" 



-01 



01 



\ 



■« oo as -05 oo as - so a'o so -ooToVaos 
* W frijo * * * * sacs * -r « s 



4Sv 

— 



72* 



tf 72' 



F 



5.T 



-0-1 



05 00 0-5 -05 00 05 00 50 ~O05 00 00 5 



01 



ffRIB5G3-2f}?18 (21) 



mssm 



am 



4.2' 



c--l 

«Hfc 



os oo os -dToTas - 5 T-oWb -doTot" 



005 




038 0 

NAO0158 , •♦OftO« = -r C H 

HZ 



4S- 



42 



as ao as -as oo as -& oo So - aos Jo 065 




* © u ft 

/ 



* jft « ft 
4m- 




£$Z>fe$2ft 
24 0* 



F 



ir 



^ 4* ft 

17.3* 



-a? 



aos ao oos 



05 oo as -oT-oo-as -5<r-6ir5b , 

038® 

£fc®aft ^*JKft & & & * 



ai 



/ 



4m- 



7.2 



F-1 
9* 



7-2' 
-c 




-as ao as -as ao a's - s T ao So -dos 



ao aos 



-ai 


ai 







-117- 



??B3BS63-2«J718 (22) 



0 39® 

p—- s a a c js s^oeos = -r c g 



F /162 



4S~ 

4m- 



UT 



C-J 

o-i 



4.2* 



r 



005 00 005 




04013 

* B n5J58 **** . 2|S «2 tt^OfeCg =,^«£ 



/ 



4m 



42 



lip 



-as ao as -as ao as -so ao si) - 6os ao ab s 



01 



f « « £ f 



1* *F * 1 # 



HS*D6 B 



»SiHJ6 1 ip^^HS 1 7 2 7 2 2 ^ 
& W © % fa 

X - A !✓ X X 

fig IE ■* * * 

f 037) *tf^'^j(t#I**^a 

ft» T iij i ft 
ft a a 

**»#E*-'n2 - 5 - 2 
* IS Jft3ST(580)5641 
(7586) #m± ICQ * - 
*fl IE ft ^ O B ft 

m je <o « $ 

W St 



3 




4? 9lF 8S * © IS ffl 

fc©*ft(l)fc«j£:f&X- a* y*. 
W | ,T/ f AT | < °- 6 



x — — +• J x 

r+ ^r'-y» 



?-ffSIB5G3-2H718 (23) 

©iSBBOOX- A u VX„ — + Ey<+Py« + 0 y. + H y'» 

T TV J* 2— y 2 

<2) °. 53 < (e 2W - e 2T )/e 4ff < 0. 77 K "C S to 5 it & U* © Ey « + Py •+ o y « + Hy ' • © fft T & 

(3) o. 9 < h^y^TT T < 1. 4 * • 

t*> n«Ti X tt n <T2 > 1. 55 
W "4Ti Xtt »-< T! > 45 
l«> * W) * f> © © 3 y = f u,/ 4 K *• -c 
1 xi<r» < <»X'Vf^77^ < 0. 5 x'l0"> 

*«iAei. firtt«4*o«A]||| Al g l | i ejff 

».Ti. "«ti tt* * IS 4 ffOi#M^ t, i $ © 
I^^Oift$ i7 ^ &i «..T.."«Tt «** 



